This paper investigates Turkey's economic growth performance in the light of Thirlwall's Law (1979) for the period of 2003Q1-2015Q3. Initially, to strengthen its predictive power, the extended version of Thirlwall's Law (1982) has been modified further by incorporating the Net Earnings of Services and Investments (NESI). The empirical results attained through the proposed modification of Thirlwall's Law verify its predictive power. The evidence also shows that Turkey's poor Balance of Payments (BOP) performance is still a leading constraint on real GDP growth which could not exceed its historical average in this period. In addition, there is a growing tendency of the economy to finance its external deficit and economic growth with capital inflows which cannot be sustained in the long-run. In other words, despite receiving a substantial volume of foreign capital and accumulating a sizeable amount of foreign debt, Turkey could not solve its chronic BOP problems with appropriate economic policies in this period. Lastly, these findings indicate the end of the last boom-bust cycle of 2003-2015. 
Introduction
As a consequence of the 1980s neoliberal transformation, Turkey's economy became one of the most open economies in the world. The ratio of total foreign trade to GDP was approximately 10% at the beginning of the 1980s and it reached 50% in 2015 through the export-led growth (ELG) policy. Although remaining almost the same for the following decades, the ratio of exports meeting imports increased from approximately 45% to 70% in the period of 1980-89, and it is approximately 72% in the period 2003Q1-2015Q3. However, contrary to the ELG policy goal of sustainable and rapid economic growth without persistent external imbalances, Turkey could not reach a GDP growth rate higher than its long-term historical average. This weak economic structure resulted in severe economic crises in 1994, 1998, 2001 and 2008 which were mainly outcome of the contradicting tendencies of output growth and BOP performance. The slow GDP growth and poor BOP performance persisted during the period 2003-2015. These observed facts suggest the need to address the relationship between external balance and economic growth which is modelled by post-Keynesian economist A.P Thirlwall. The original Thirlwall's Law (1979) asserts that the output growth rate of an economy is constrained by its balance of payments (BOP) performance. 1 The basic hypothesis of this demand oriented model, under the necessity of the BOP equilibrium, is that the output growth of an open economy is determined by the ratio of the growth rate of exports to the income elasticity of demand for imports. With an implicit assumption that BOP only consists of imports and exports; a trade balance would be ensured at any time and any deviation from the equilibrium would be cleared by simultaneous adjustment of the output level.
This version of the model operated as a good predictor for countries that have balanced trade, yet it failed in the case of developing countries that have persistent trade deficits and offset them with foreign capital inflows. Acknowledging the weakness of the original model to detect the impact of capital flows to the BPCG, especially for developing countries, Thirlwall and Hussain (1982) incorporated the capital inflows as an additional independent variable into it.
However, the inclusion of the capital inflows should be considered necessary but not a sufficient modification to develop a well-constructed BPCG model. In other words, determining the BPCG rate of an economy through import capacity, which is provided by the sum of export earnings and capital inflows, will cause inaccurate results. The crucial point to stress here is the presence of the import capacity generating characteristic of some other components in the current account side of BOP. Indeed, Thirlwall underlined the fundamental position of import capacity by emphasising the importance of the level of exports as the only component that can provide foreign exchange to cover import expenditures (Thirlwall 1997: 380) . Therefore, this paper proposes the NESI as a supplementary import capacity generating component to be inserted in the model and tests this version of the model for the Turkish economy.
In the following section a brief summary of related literature is presented with various extensions. In the third section, a mathematical illustration of previous versions and the NESI incorporated version are briefly presented with the disaggregation of exports and capital inflows within the model. In the fourth section, an empirical application that comprises the data generation process, the econometric model, and the application of appropriate econometric techniques are presented in detail. The fifth section introduces a brief assessment of econometric test results and computations of the estimated BPCG rates based on corresponding modifications with the evolution of Turkey's BOP performance. The concluding section summarises the findings and their policy implications.
Literature survey
Ever since the original and extended versions of Thirlwall's Law were developed they have been tested widely with various modifications for both developed and developing countries. The original version of the model first tested by Thirlwall in the same paper mostly for developed European economies, including the USA and Canada for the periods 1951-73 and 1953-76 , and the test results revealed remarkable support for the hypothesis (Thirlwall 1979: 434-5) . Then Alonso (1998 Alonso ( , 1999 tested this version of the model, firstly for a group of developed countries and then for Spain over the period 1960-94. Also, McCombie tested the original (1985) and extended version (1989), Ateşoğlu tested the original version for the USA (1993) and Germany (1995) , the extended version for Canada and the empirical findings demonstrated the robustness of Thirlwall's Law. 2 Yet in this article the main motivation is to test the NESI incorporated version of Thirlwall's Law for Turkey and to assess its economic growth experience in the light of test results for the period 2003Q1-2015Q3. Therefore, the empirical and theoretical survey focuses on the earlier studies that include Turkey. In this context Turkey's estimated elasticities and GDP growth rates are examined in detail in the scope of selected applications. The results are presented in Table 1 . Thirlwall and Hussain (1982) performed the first empirical test of the capital flows extended version using the data from 20 developing countries. In their study, in addition to their own estimation (including Turkey), they used two groups of countries' income elasticity of imports that were estimated by M. Khan (1974) for the period between 1951 and 1969, and by Houthakker and Magee (1969 ) for 1951 -1966 . The test results, in general, supported the predictive power of the capital flows extended version of Thirlwall's Law for developing countries. The findings for Turkey were similar to those of the other developing countries. The estimated average growth rates of Turkey for the period 1960-73, using the original and capital flows extended models, were 6.1% and 5.9%, respectively, against the actual output growth rate of 5.8% (see Table 1 ). They put forward that the relative price movements, which are neglected by the model, can account for the difference between the estimated and actual growth rates.
A group of scholars, Elliot and Rhodd (1999) , Ferreira and Canuto (2003) , Moreno-Brid (2003) , Vera (2006) and Alleyne and Francis (2008) , disregarded the role of relative price movements and instead pointed out the debtservicing payments. They argued that many developing countries finance their persistent current account deficits with foreign debt and, debt-servicing payments take a considerable portion in their BOP. Therefore, the growth of debt-servicing should be regarded as a complementary independent variable in the model. In this context Elliot and Rhodd (1999) and Vera (2006) inserted interest payments, Ferreira and Canuto (2003) inserted interest payments, dividends and profits, and Alleyne and Francis (2008) took into account interest payments and net transfers. In addition to interest payments, Moreno-Brid (2003) inserted the constant ratio of the current account deficit to income as a sustainability condition into the model by pointing out the limitations of the external debt accumulation. Within this literature only Elliot and Rhodd (1999) investigated Turkey alongside other sample countries. Elliot and Rhodd (1999) tested and compared the debt-servicing incorporated version with the original and capital inflows extended versions of Thirlwall's Law, but the test results for the majority of the sample countries did not clearly support the inclusion of debt-servicing. The test results for Turkey were even more disappointing. The estimated output growth rate of Turkey for the original model and the capital flows incorporated model were 6.1% and 5.9% respectively against the actual output growth rate of 5.8%. However, for the interest payments for the incorporated version, the estimated output growth rate was 2.2%, which exhibits the highest deviation from the actual output growth rate (Elliot and Rhodd 1999: 1146) . It is not possible to explain this failure with regards to the empirical application because of the absence of a detailed description of the test procedure, the data generation and the data definitions in their article. Nevertheless, it can be speculated that an inadequate definition of the import capacity generating components of BOP is one possible reason. In this context, a closer look at the BOP sheet reveals that the interest payments and earnings are displayed in the current account side under the primary investment debits and credits balance. Therefore, only taking into account the interest payments may cause a miscalculation of the contribution to the import capacity. In the current account balance under services and investments, in addition to interest payments, there are several different types of earnings and payments which affect the import capacity of a country.
Erkin Bairam (1988 Bairam ( , 1990 Bairam ( , 1991 Bairam ( , and 1993a performed another group of applications. In all applications, Bairam tested the original Thirlwall's Law by using the linear regression method which is likely to cause spurious regression and forecasting errors due to the non-stationarity of the series. In his first attempt, Bairam (1988) estimated the import and export functions of 19 European and North American countries, including Turkey, to compute the BPCG rate of output. In this application he used annual data spanning from 1970 to 1985 by applying the Two-Stage Least Squares method. The estimated yearly average output growth of the original model for Turkey was 6.9%, while the actual average output growth rate was 5%, and according to Bairam the difference between them was quite small. Although he considered the findings satisfactory, he reasoned the deviation between the actual and estimated values by the measurement error and inaccuracy of the data. In his other paper Bairam (1993a) used the estimation results of his work in 1988. Bairam's (1990) second attempt was the application of the original Thirlwall's Law to the annual data of 15 developing countries, including Turkey, by employing the Ordinary Least Squares (OLS) method. He underlined the data availability, measurement problems and possible errors and difficulties beforehand. The test results for Turkey for the period [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] showed that the estimated growth rate of income via the original model was 5.0% and the actual average growth rate of income was 4.2%. Bairam used the same estimation results for Turkey in his subsequent article which investigates 11 Asian countries for various periods spanning from 1961 to 1985 (Bairam 1991) . His findings confirmed the predictive power of the original Thirlwall's Law. In his subsequent paper Bairam (1993b) pointed out the importance of the stationarity of the series used in the regression analysis. Although he confirmed that his earlier studies were still valid, this point is important because the non-stationary series may cause spurious regression which inevitably causes erroneous empirical estimations. During the last two decades, economists have been implementing the cointegration technique in the non-stationary variables in order to avoid misleading results of spurious regression; therefore in this study this technique is preferred.
The NESI incorporated version of Thirlwall's Law
As pointed out earlier, the basic contribution of the extended Thirlwall's Law is the inclusion of capital flows into the model, with a strong emphasis on its import capacity enhancing characteristic. Since the current account side of the BOP consists of export, import, capital inflows and NESI, this last component should be incorporated into the model as a complementary variable. Thus, the import capacity of a country would be computed more realistically as the sum of exports, capital inflows and NESI. On this logical ground, the new balance of payments identity is expressed as:
where denotes export price index, denotes real export, is the capital flows measured in domestic currency, is NESI, * is the price of imports expressed in terms of foreign currency, is real import, and is the nominal exchange rate which is measured in domestic currency. Expressing the identity as an equation in logarithmic form yields:
where, , α and represent the shares of export, capital inflows and NESI respectively in the entire import bill, and the other lowercase letters represent the rates of changes of the variables defined above. By definition, + + = 1. Import and export functions are:
The logarithmic forms of the import and export functions are:
In logarithmic terms, is real exports, is real imports, is nominal exchange rates, is domestic price, * is foreign price, is world (or trade partners') real income, is domestic real income, < 0 and > 0 are price and income elasticities of exports, and < 0 and > 0 are price and income elasticities of imports respectively. Inserting equations (5) and (6) into equation (2) yields the general equation (7), incorporating capital flows and fluctuating long run real exchange rates:
Assuming insignificant price elasticities or constant real exchange rates in the long run implies + * = and = and yields:
In this case, the economic growth of a country would turn out to be constrained by the ratio of the growth rate of real exports, real capital inflows and real NESI to the income elasticity of imports. Note that the lower income elasticity of import ( ) and higher income elasticity of export ( ) are a reflection of the successful BOP performance of an economy. Moreover, this can be considered as an achievement of an economy specialising in competitive industries (Bairam 1990: 712) . To show the separate contribution of each component we can express equation (8) as:
If we assume that the current account only consists of exports and imports and we therefore leave aside the NESI, we obtain the capital inflows extended version of Thirlwall's Law:
Then, if we assume that the current account side of the BOP does not comprise the NESI ( = 0) and all import bills are covered by export earnings ( = 1), then the current account deficit is zero so there is no need for capital inflows (α = 0) and we obtain the original Thirlwall's Law: * = / (11)
Empirical Tests

Data and Methodology
As the initial step of the empirical procedure, income elasticity of imports ( ) is obtained from the estimated import function. Then the real values of the remaining variables in the above equations are constructed. Finally, Turkey's estimated BPCG rates, through the original, capital inflows incorporated and NESI incorporated versions of Thirlwall's Law, are computed through equations (9), (10) and (11) respectively. Note that the same income elasticity of import is used for all modifications of Thirlwall's Law for the period
It is widely accepted theoretically that the import demand of a country depends on the level of real output and the relative common currency prices between trading partners (Houthakker and Magee 1969; Khan 1974; Goldstein and Khan 1985) . 3 ln ( ) = 0 + 1 ln( ) + 2 ln( ) On this ground, the income and price elasticities of imports are obtained by the estimation of the import demand function shown above in logarithmic form. Here in level values, mt is real import, yt is real GDP, and rxrt is real exchange rates. In the estimation of Turkey's import function the cointegration method is applied to the series LM (logarithmic level of real imports), LY (logarithmic level of real GDP) and LRXR (logarithmic level of real exchange rates). In the empirical estimation, generating the variables in logarithmic form allows imports to respond to any changes in the value of real GDP and real exchange rates in proportion. In addition, assuming the constant income and price elasticities for the whole period evades the problem of radical drops in the elasticities as import increases (Khan, 1974, pp.679-80) . In this empirical application the main data source is the Central Bank of the Republic of Turkey (TCMB) and the Turkish Statistical Institute (TUIK). 4 The capital flow variable is defined as the sum of the capital account, financial account, net error and omission and reserves. NESI is defined as the net earnings of services, primary and secondary investments. The quarterly growth rates of all components are computed as the difference in logarithmic values of the beginning and ending quarters of the period. However, Turkey's capital inflows are very unstable and volatile, which would cause incorrect computations of the growth rates through this method. Therefore, to get rid of very high negative values and high volatility, the moving average method is applied to the capital inflows data series.
The Unit Root and Cointegration Tests
In order to construct an appropriate model and to conduct the cointegration test, as an initial step, the estimation of the orders of integration are carried out through Phillips-Perron and ADF (augmented Dickey-Fuller test) unit 4 The moving average of the quarterly level of GDP, export, import, capital flows and NESI are obtained from the TCMB BOP data set. The nominal values of these series are extracted in USD and multiplied by the USD/TL exchange rate to convert them into the TL. Then they are deflated by the Consumer Price Index (CPI 1995=100) to obtain their real values. The real exchange rate series is obtained from TCMB which is based on CPI (1995 = 100) and computed for Turkey's 36 trade partners. Real Import Real GDP Real Exhange Rate root tests, but only the Phillips-Perron test results are displayed in Table 2 . 5 The test results reveal that H0 is accepted for the logarithmic level values of all series while H0 is rejected for the logarithmic 1 st difference of them. In other words, they are non-stationary in level and stationary in 1 st difference. The only variable is that LY exhibits stationarity in both level and 1 st difference under the assumption of the presence of intercept. Yet under the assumption of the presence of trend and intercept it is non-stationary in level and stationary in 1 st difference and the stationarity of all variables in the 1 st difference allows me to test the presence of one or more cointegrating relationships among them. If there were only two variables, the simplest technique for the cointegration test would be the Engle & Granger (1987) method. 6 However, there are more than two variables so the existence of more than one cointegration relationship is possible (Verbeek 2012: 358) . This can be captured through the 5 The ADF is the test procedure based on the approximation of an autoregressive-moving average model by an autoregression which is developed by Said and Dickey (1984) . In this technique the general strategy is the inclusion of the lagged differences of the variable under consideration to make the error term asymptotically a white noise process. However, neither too many lags nor too few are desirable in general because this may lead to serious forecasting problems. As an alternative, Phillips and Perron (1988) have proposed an approach which adjusts the DF-statistics obtained by original Dickey-Fuller regression in order to take into account the potential autocorrelation pattern in the errors (Verbeek 2012: 296 Johansen cointegration test procedure, which was developed by Johansen (1988 Johansen ( , 1991 and Juselius (1990 and 1992) as a multivariate method based on a Vector Autoregression (VAR) representation of the stochastic process. Therefore, initially the Vector Autoregressive (VAR) model was estimated with the optimal lag lengths and then the Johansen cointegration technique is applied to the data series. The optimal lag length is important in the cointegration technique because too few lags lead to the rejection of the null hypothesis immediately, while too many of them reduce the power of the test (Verbeek 2012: 360) . According to the majority of E-views lag order selection criteria, the optimal significant lag length is 2 in this VAR model (see Table 3 ). To test the sufficiency of the lag length, the serial correlation LM test is applied to the residual of the estimated VAR model. In general, it is suggested to start with the longest lag length and then shorten it by eliminating the insignificant lags (Enders 2004: 363) . The smaller lag lengths are 1 and 2 but as shown in Table 4 , the probability value of lag 1 is less than 0.05, thus we reject the null hypothesis and accept the presence of serial correlation in the residual at the 95% significance level. Whereas for lag 2 the probability value is higher than 0.05, therefore we accept the null hypothesis and reject the presence of serial correlation in residual at the 95% significance level. Therefore, the determined lag length is 2 and it is statistically sufficient. Then the complex roots of the VAR model are tested to examine the stability of the system. Since all values of the modules are less than unity, (in table 5 all the modules are less than 1 so the expression is fine) no root lies outside the unit circle. Then the VAR satisfies the stability condition (see Table 5 ). The last procedure is the normality test before applying the Johansen cointegration technique. As shown in Table 6 , the probability values are higher than the 0.05 significance level and we accept the null hypothesis that residuals are multivariate normal and reject the presence of non-normality at the 95% significance level. Lastly, the Johansen Cointegration technique is applied to the estimated VAR (2) model to detect a cointegration relation among the variables (see Table 7 ). The estimation results reveal (for H0: r = 0 and H1: r = 1) that the cointegration trace test and the max-eigenvalue test statistics are higher than their 5% test critical values simultaneously, so the null hypothesis of no cointegration is rejected and the presence of at least one cointegration vector among variables is accepted at the 95% significance level. On the other hand, we accept the null hypothesis (for H0: r ≤ 1 H1: r = 2 and H0: r ≤ 2 H1: r = 3) and reject the presence of two or three cointegration relations since the trace test and maxeigenvalue test statistics are lower than their 5% test critical values. As seen in the equation above, the estimated income elasticity of imports has a positive sign and is higher than unity. The income elasticity of imports in this period is 1.854. The price elasticity of imports is 0.472 and has correct sign, negative but it is negligible. These results reveal that a 1% increase in the real GDP (Y) causes a 1.854% increase in the demand for import goods and a 1% increase in real exchange rates (RXR) causes a 0.472% decrease in the demand for import goods. These results are quite consistent with the model expectations and the economic theory.
Evaluation of Turkey's Economic Growth and BOP Performance
The Presentation of Turkey's Computed BPCG Rates and their SubComponents
In this section, Turkey's computed BPCG rates are presented, according to the illustrated definitions of the original (y*), capital inflows incorporated (y**) and NESI incorporated versions (y***) of Thirlwall's Law (see Table 8 ). 7 In addition, the contributions of all introduced components in NESI incorporated Thirlwall's Law, such as exports, capital inflows and NESI are computed separately according to equation (9), (see Table 9 ). First of all, computed yearly average BPCG rates through the original and capital inflows extended Thirlwall's Laws are y* = 2.58% and y** = 4.37% respectively (see Table 8 ). Due to the insufficiencies of these modifications, these rates are significantly smaller than the actual yearly average GDP growth rate; y = 4.53%. On the other hand, the computed yearly average BPCG rate through the NESI incorporated version is y*** = 4.59% and this is the closest estimation to the actual GDP growth rate. The negligible numerical deviation (which is approximately 0.06%) between estimated yearly average BPCG rate (through the NESI incorporated version) and actual yearly average GDP growth rate might be explained by the real exchange rate movements which has a 0.47% negative effect on the demand for import goods. On the basis of this evidence it can be concluded that the NESI incorporated version of Thirlwall's Law is remarkably robust for Turkey's data for the period of 2003Q1-2015Q3. Secondly, the contribution of BOP components to Turkey's average BPCG rate, which is computed according to equation (9), is shown in Table 9 . The yearly average contribution of exports, capital inflows and NESI are 2.6%, 1.8% and 0.2% respectively for the period of 2003Q1-2015Q3. Leaving aside the income elasticity of imports, the magnitude of these numbers is the direct result of both the growth rates of these components and their shares in the total import bills. The yearly average shares of exports, capital inflows and NESI in the total import bills are 72.2%, 20.3% and 0.75% respectively. The growth rates of them, for the period investigated, are 1.7%, 4.1% and 1.3% respectively. Although the share of exports is much higher than the share of capital inflows in import bills, their contributions to the average BPCG rate does not reflect this remarkable difference, due to the opposite tendency in their growth rates. Finally, although it has the smallest average share and smallest growth rate, the share of NESI in total import bills is significant and should not be neglected.
Turkey's BOP and GDP Growth Performance
After the The extensive economic and social restructurings after the 2001 crisis brought about increases in labour productivity, capacity utilization and capital inflows. In the first half of the period 2003-2015 Turkey achieved 6.3% average GDP growth rate but this could not be sustained in the second half because of the lack of comprehensive industrial and technological policies to further increase industrial production and competitiveness. In the second half of the same period the average GDP growth rate was 2.8% which indicates the end of the 2003-2015 boom-bust cycles. Turkey's actual yearly average real GDP growth rate was 4.5% for the period investigated.
These observations are consistent with empirical results and demonstrate that Turkey's poor BOP performance played an important role as a constraint on overall real GDP growth for the period investigated and it needed to be improved to achieve a real GDP growth rate around its long-term average (6.5% for the period . The current evidence suggest that contrary to its ELG policy goals, due to the lack of competitiveness of the export sectors, Turkey still has a very high level of trade deficit and needs steady and sufficient level of capital inflows to offset its chronic trade deficit. Despite having a high share in the import bills (72%), the quarterly average growth rate of exports (1.7%) is far below the quarterly average growth rate of capital inflows (4.1%) in the period investigated. Although real exchange rates are not the fundamental determinant in Turkey's trade balance, it can still be argued that, during the period 2003Q1-2015Q3, the low exchange rates and high interest rates worsened the situation by further decelerating the exports and accelerating the imports and capital inflows in Turkey. This was an inevitable consequence of the IT monetary policy strategy. Moreover, Turkey's poor export performance shows the growing tendency of the economy to finance its external deficit with capital inflows. The consensus among the majority of economists is that having such a chronic and high level of trade deficit, which is financed by foreign capital inflows, causes foreign debt accumulation and cannot be sustained in the long run. It increases the indebtedness and maturity shortening of the economy. Indeed, during the period 2003Q1-2015Q3 Turkey's total foreign debt increased from 144.162 billion to 405.223 billion USD (see Table 10 ). In addition, the maturity shortening arose as an outcome of the increasing financial fragility. The ratio of short-term debt to GDP was 15% in 2015 while it was 8% at the beginning of the period (see Table 8 ). Another indicator is the ratio of short-term foreign debt to reserves which has been increasing since mid-2009, but until 2013 it was under 100%; however since 2013 it has been over 100% and in 2015 it was 129% (see Table 10 ). The two latter ratios are regarded as a signal of financial crisis by the majority of economists. Also, a kind of self-fulfilling relationship started to crystallize between financial fragility and debt maturity shortening. Financial fragility increased further because of this worsening structure of debt during this period.
Conclusion
In the neoliberal era, contrary to the ELG policy goal of sustainable and rapid economic growth without persistent external imbalances, Turkey's economic growth was increasingly destabilized by boom-and-bust cycles that were mainly caused by poor foreign trade performance and highly unstable capital movements. As a manifestation of the contradicting tendencies of the output growth and BOP performance, Turkey could not reach a GDP growth rate higher than its long-term historical average in this neoliberal era and the poor GDP growth performance persisted during the period 2003-2015.
This paper investigated the relationship between GDP growth rate and BOP performance through the NESI incorporated version of Thirlwall's Law, which allows for the contribution of NESI to the estimated BPCG rate of the Turkish economy. The test results are consistent with Turkey's economic realities. Turkey's poor foreign trade performance remains a main constraint on economic growth and accelerates its foreign debt accumulation in the period investigated. The computed growth rates indicate that the NESI incorporated version of Thirlwall's Law is robust and separately computed contributions of the model's components, such as export, capital inflows and NESI, correspond with Turkey's observed economic realities.
Considering the empirical evidence and statistical data it can be concluded that, in the period 2003-2015, Turkey received a significant amount of foreign capital inflows as a result of both slowdown in the major economies and its post-2001 economic crisis reforms. Through these developments Turkey achieved a long-term growth path without any deep fluctuations in the macroeconomic fundamentals in the first half of the period 2003-2015. However, it could not benefit from this advantageous position to conduct comprehensive industrial and technological policies to develop a high valueadded, sophisticated and capital-intensive export goods sector which would eventually increase the competitiveness of the economy and solve the chronic external deficit problem.
